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THE DESIGN OF COMPRESSOR MUFFLER 
Sungkeun PARK , Hyungsuk KIM , Changho LEE , 
Haekang YOUN , SungOug CHO , Geumsik IM 
Living System Lab. GOLDSTAR Co. Ltd., 327-23, Garibong-Dong, 
Guro-Gu, SEOUL, 152-020, KOREA. 
ABSTRACT 
Main purpose of this paper is a effective design of suction muffler. The various 
type of suction muffler for alternative refrigerant compressor are mainly developed 
by the experiment of design and several experiments are conducted. Also by using 
package(SYSNOISE,PHOENICS),transmission loss and flow resistance characteristics of 
suction muffler are analyzed. Then the procedure of compressor suction muffler is 
established effectively. And good performance and low noise muffler for alternative 
refrigerant compressor is developed. 
1. Introduction. 
As the concern for a global energy conservation and environmental protection are 
increased, it became more important thing to correspond with CFC depletion by 1995. 
Many Korean companys are now producing refrigerators using alternative refrigerant, 
and applied to many types of refrigerator. Alternative refrigerant R134a is thermo-
dynamicallY similar to CFC 12, but no chroline and has many demerits such as global 
warming effect, miscibility, wear and noise problem. In this standpoint, we must 
develope higher efficency and lower noise compressor for satisfying a growing world 
-wide demand. In this paper, especiallY to solve energy loss and noise increasing 
problem, we used the experiment of design to develop new muffler. Also in considera 
-tion of EER, we modeled configure of the muffler by FEM and conducted transmission 
loss(TL) by SYSNOISE to investigate acoustic characteristics and conducted flow 
loss simulation by PHOENICS to minimize pressure loss. In result, we can develop 
the procedure to design more efficient and lower noisy muffler. 
2. The development of muffler by experiment of design. 
To solve above-mentioned problem, we changed the configure of original muffler 
(Fig.l). Then to extract main effects affecting efficiency and noise by experiment 








Inserted Pipe Location. 
Inserted Pipe Diameter. 
Inserted Pipe Lower Part Length. 
Inserted Pipe Inserting Length. 
Inserted Pipe Declination. 
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To develop higher efficiency and lower noise muffler by factor optimization, we 
decided Table 1. Table 1 illustrates selected factors and levels. We decided 
experimental matrix by orthogonal array and selected efficiency as a large-the 
better type characteristic and also selected noise as a smaller-the better type 
characteristic(Table 2). From experimental results, we can draw a factor effect-
iveness(Fig.3) and factor analysis of each ~actor(Fig.4). Then we can choose the 
optimization condition. The expectation value has shown good agreement with 
experimental value. 
3. Transmission Loss (TL) Analysis. 
To invesigate the acoustic characteristics of designed muffler(Fig.2), we 
conducted TL analysis by noise analysis package SYSNOISE(Table 4). Fig.6 
represents the configure of muffler model and Fig.7 represents inserted pipe 
configure. In order to investigate TL, Fig.6 is devided by finite element 
(Fig.8). Fig.9 represents TL with no declination of pipe. But Fig.lO represents 
the configure of muffler with declination of pipe and Fig.ll represents the TL. 
From the above, there are peaks at the end of plane wave. We thought the space 
of (A-C-D)/2 played the role of resonator. 
4. Flow Resistance Analysis. 
suction muffler played the important role of efficiency and noise problem. 
From Fig.12 to Fig.16, we represented the relationship between flow resistance 
and each factor, such as inserted pipe diameter, outer diameter, inserted pipe 
height, outer diameter height, inserted pipe diatance. From these relationship 
, we can select the optimized value of each factor. Here,we can think pressure 
difference means flow resistance magnitude and flow resistance means flow loss. 
5. Conclusions. 
In consideration of efficiency and noise at the same time, we can develop new 
muffler by using the experiment of design and by using package program(SYSNOISE 
and PHOENICS). In result, we can get following conclusion. 
(1) From acoustic analysis results, we can control the pipe distance, so it 
is efficient to reduce special band of noise. 
(2) we can minimize flow loss in the muffler by CFD, and it is effective to 
efficiency and noise problem. 
(3) we developed new muffler in consideration of efficiency and noise by 
the experiment of design and package program such as SYSNOISE and PHOENICS 
6. References. 
(1) Phadke, Quality Engineering Using Robust Design, 1989 
(2) M. L. Munjal, Acoustics of Ducts & Mufflers, 1987 
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Table-1 Factor and Level Table (mm) 
Type Factor Name Levell Level2 
A:Muffler Length 29 25-5 
Contrl B:Inserted Pipe Location 7 18 
Factor C:Inserted Pipe Diameter 8 4 
D:Inserted Pipe Lower 19 10 
Part Length 
F:Inserted Length 9 13.5 
Fig.l Configure of Original Muffler G:Pipe Declination NOT YES 
Table.2 orthogonal Array 
Expt. Column 
No. 1 2 3 4 5 6 7 
A 
1 1 1 1 1 1 1 1 
/ 
8 2 1 1 1 2 2 2 2 
I 
lll21 
F ",__3 3 1 2 2 1 1 2 2 
4 1 2 2 2 2 1 1 
/ / 
t1.5_/ D 
t'- tO. 7 
5 2 1 2 1 2 1 2 
6 2 1 2 2 1 2 1 
Fig.2 Configure of Developed Muffler 7 2 2 1 1 2 2 1 
8 2 2 1 2 1 1 2 
Table.3 Optimized Condition 
Condition A B c D F G Expected Value 
High 2 1 1 1 2 2 EER:2.70 - 2.89 
Efficiency Noise:38.9-40.26 
Low Noise 1 1 2 1 2 1 EER:2.54 - 2.12 
Noise:33.8-35.16 
Optimized 2 1 2 1 2 2 EER:2.68 - 2.86 
Fig.3 Factor Effectiveness Condition Noise:34.5-35.90 
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(EER) (A) Noise (HR) (C) Noise 
2.8 0 2.8- ~ 1-40 2.7 • • 2.7- -38 
2.6 ~ 2.5- -35 ::-.& 
2.5 2.5- -34 
I 
Levell(29J Level2(25.5) Levell' 3) Level2 ( J.) 
(F) (A*G) 
2.8- i-40 2. B- 1-40 
2. 7- / 1-38 2. 7- ~ HS 2.6- 1-36 2. 5- i-35 
2. 5- 1-34 2. 5- i-34 
L l I 1 
Levell ( 9 J Level2 ( 13 . 5 J A!Gl A2G2 
Fig.4 Factor Analysis 
Table-4 Various Type of Muffler Model (mm) 
EER EER Noise dB A Type A B c F + D F G 
3. 1 40 Modell 29.0 7 8 28.0 9.0 Not 
3.0 39 Model2 29.0 7 8 23.5 13.5 Yes 
2.9 38 
2.8 T 37 
m 
2.7 I 35 _L T 2.5 35 
____L_ 
Model3 29.0 18 4 28.0 9.0 Yes 
Model4 29.0 18 4 23.5 13.5 Not 
Model5 25.5 7 4 32.5 13.5 Not 
Model6 25.5 7 4 19.0 9.0 Yes 
2.5 34 Model7 25.5 18 8 32.5 13.5 Yes 
A281C2D1F2G2 
Fig.5 Experiment Result 
ModelS 25.5 18 8 19.0 9.0 Not 
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Fig-7 Side View of Muffler Model 
Fig.B Finite Element Division of 
Muffler Model 

































Fig.9 TL of MUffler Model 1 
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Fig.lO Muffler Model 2 with 
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lfi;LET DIAMETER [mm] 
Relationship between Inserted 
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OUTLET HEIGHT [mm] 
Relationship between Outer Diameter 
Height and Flow Resistance 
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Fig.l3 Relationship between outer 
and Flow Resistance 
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INLET HEIGHT [mm] 
Fig.14 Relationship between Inserted Pipe 
Height and Flow Resistance 
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Relationship between Inserted 
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